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DEVICE AND METHOD 
(57) Abstract 

PROBLEM TO BE SOLVED: To 
Improve the uniformity In an etch 
rate by discharging oxygen from a 
focus ring. 

SOLUTION: A pedestal 20 for 
supporting a wafer 3 to be etched is 
provided In a chamber 1 , and a 
focus ring 4 whose approximately 
half circumference is coated with an 
oxide 42 is placed at the outer 
periphery of the wafer 3 on the 
pedestal 20. Then, when plasma is 
applied during etching treatment, 
oxygen is discharged from the oxide 
42 of the focus ring 4. 
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tcffllA^ c i ^ilfiai'r S^^ig 5 K:iBiS<D:/7 Xvx 

^j:^cc. tuiB:7:r-:t?;^y>d/«:t6B"r5Ci^!^8(t 

t T ^31 6 CCf aSScD ^ X V X ^> ^ > 
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go 

J^T -r X ^ tcigg U . 
[000 1 ] 

y ^ x^ ji 5^ ^ > cc M*r s o 

[0002] 

[0003] 1^4 I CPi5?>r:?'<Dfi^*cD:7*'^Xvx 
(a) CC7nT<t^CC. S£*(D:/^X'7x^;^>:y^g 
0. ;tfxyX;b5. ^mn>f;l/6. M-^S?. iUJ^i&m 
jU>^1 1 , TMPaurbo Molecular Pump) 1 2. 

-H3. xy h-^N-jb:/! 4 6cj:or®lBS1«^$nr 
C^^o ^/c. TSB«S2(D±(CBX<Pme»tlfc-if^X5r 
^1/2 O^CJ:'3r*^x>'^37&^3a*$n^p C:<DX':f^>^ 
Slg«. X;l/5:;&iiE>:7'a'feX:tf:^^^AO. xa 

h;l/-'^VI/:/9<DpiaSa59 l(Di!^)f^^CJ:0^•l'>>'^'l 0 
Ort*^RiT^E*<h^j:o/ciC5T\ liJM2!im^8;0:^6!^ 

:/5X-:7^:^3#. '5a:/^3CCJl^J5K$n/cm^^WSi/ 

[0 0 04] fie*CD>^^Xvx-:;5^>i^^a«. 

/cJ:^cciSSg:7*5Xv*st^rt6/t2?). iSx^^^u 
[000 5 ] ^/c. x.>^u- hCDJ^— t4;&9i2s?)^SH 

iu-ctj. »:7x>'^^i'jgi5^§x?<D■7•^xv(7)^itI^. ^-t- 

[000 6 ] CC-C. ':?:c.'Ni4jgifi^r<D:/5Xv(D^ 
miCC-:)liT«, 1114 (a) CC^-rJ:^CC. •^7^/^3(Z>S 
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^-tJ-A •j>^4 0^--^'jrX^;l/2 0cD±CctSg 

>'^-:^;^';>^^4 0», 04 (b) (cSTJ:5Cc, ^ 

^t^WSi/Poly Sil?©y- HBJg>S:x ^> iJ^t" ^IS 

:H^-?^-fe^5 5.^5^X^3&iJfl|L^6,n^, 
[0 00 7] 

[^aj*^»?^^L/J:^<b-r^ajii] L/d^U. ±ia:7-^Xv 
10 x«y ^>i!/iggCcfcCi'C«. •i;^-'^3RDfTa5mS2 0 

c<ofcit>. sf«5j<- h 1 o^TMP 1 zmconmjh 

i- >M 1 0 0 (DK-WKcKS^ gf^T&sJ^-cc 

[0 00 8]S5ti. Ftolv SiCDX-:;^^- KDgt^tJc 

OW) "CA-Bo $/c. Y#«, Poly 5i(Dx^r^U-h 

20 J^TTnUTti^o glBtC^fotiT. Poly SiOX t:; ^ h 

x^N3Wrttc*5CiT. sra^- h 1 occifii^@m«<irSF 
fjm^ti^. rtit>%. wsi<Dx-^^u-hfeSfm«c# 

[0 0 0 9 ] COcfc^JC, :7'^X-7Xt.5^>^ggCD^ 

1'>/>M 0 Ofc4tfC:r^gt^^- h 1 ocDtftHfciro-c. 
•^x>'^3±<Dgt^S^c^go^^^Dro/c, ^-:?r. 

Pp1@*^*-c./co ±/c. 9fs^-- V 1 oofig^^Mur 

tt^*#L/cfc^i*r^l{3:. :7--^Xvx .>^>^5^^g 
[0 0 10] ^/c. :Ac□a»i7x^^ (aoOrmi^xv'N) ^c*f 

jr.'T -^x y ^> i5^^grw. ±le*IJ^^8I:o^$ etcMu < rj: 

[0 0 1 1] iC6T\ ±iB:7'^X'7X':.^>t5^j!^g^ 
40 J;-:?"C. -e^Hii&iwsi/Poly Si:?!)^ei^j:'S21HtJ§<Dy-h 

iS«I^X5.^>^T^I^CC^i. Cla/N,/CF,/QrS^:^*X 
i-r-^)) . RZ^P6]y Si(Dx.y^U-h (WT. Poly Si 

xy5^u-- hi-r-s) ^?iJj5ti/rc, ^fj:t>-^. o,(omm 

50 CD^^4'^12(sccm)i^^t3-lit:. WSiSC/Pdly SiXv/ 
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a, /Na /CF4 /a =200/20/20/4—12 (seem) 

RF=1400(W) 

Pressure=0.5(Pa) 

tc. a^?>JSa^it^jn3#^<!:. WS1J:.^.^u-h(d:<g< 10 

[00 12] COX'^^U- hsrj^ccj:^^. vysiRO'Pol 
[0013] :$iBmt. ±ieSt*<Dl*llI^M*-r 

^ct^mtf^tT^, 20 

[0014] 

[00 15] m^2<o^mi>ct^tf^^>:f^x^x^j^iy 

^ c <t ^ i|$St i -r ^ 4> or ^ 6 c 

[0016] m^3<D^mi'Ci)^tl^^y*^X-:^X'y^> 
^mt. iS^:Sl ^/cW2CciBt8©r^^X-7X5.^> 

[0017] itd<:®4<D^9gcC;0i3&^^y'7X-7X >^> 
[0018] ii*315<D^WCC;&:»7&>-5:7"^XvX':;5^> 

^mmt. n^m4 tciBis©:/^ xvx y ^y^mmiic 

»^ n 7* ^ > $ n /c C i ^ m <t T -2) ^ © r ^ s « 
[0019] t|5}t^6<DS?^CC;&>7&i-5:7*^Xvx uf ^> 
e^{S«. 8f*3I5frCga4g©y-^Xvx«^^>y^gtC 

^ct^^mtr^i>(OTih^. 50 
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[002 0] l§*317 CD^BJCC*>*3^:/^XVX t:; ^> 

^mmict. m^me dc^moy'^ x^x ^>^'mm:^ 

[002 1 ] 8 <D^0JCC:^i;&i^ y'y Xvx ^ > 

^±^S«. 19*316 tciBt£<DP^i7Xvx.:.=f>d^^Stc 

fci^r. mriBK{b1^:^5|uiagf^4<- KDS>f*f»Jtcfig^ 
[0 02 2 ] m^mQ(D^mci)^^^:hy'y:X'7Xv^ly 

^^mt. m^m ii)^^8 (Di^ti-^^ttamovy xvx 

[002 3 ] tS^^l 0<D^^<^*^;&i-5:7*^Xvx-y ^ 

«tc:7'^Xv;!>iffsjt$n^<h. ^SMS^MSME^ 

i&T'. mriBW^cD^^?!)i3aai?n^c<b^5itmi-r-s4> 

[002 4] it^^l lcr)^B^tC7!>^:!{>^-5>''^Xvx-;^ 
[0 02 5 ] 

?Jtc J: ^ :7' ^ X vx ^ > i^^S^lfta^-r S /tii)(D»T® 
0-C*)^o 01 (a) CCfcl^r. IttitaS^iL-C©^ 

^) ^ ^ X ^> 3 ^*^CC3t}^-r ^ /cJ?>CDTSPmS 2 

/^3:^^7k¥^c®^3£^*^t^'S. ^/c. -^r:^3';^2 0± 

[0 02 6 ] CCr. ±iB:7:r-;0;^y>^4tC-^CiT 
IftBS-r^o r^:t-:<7;^y>j5^4t3:, 01 (b)tc^-rJ; 

^tC. '!>x>^^3 0□@EtC*ff£;•r-2>r^□^4 S^cp^LxiCW 

li. •eoffe<D^53^co^{t4a4 2 <t*^e>3^j:-2,fc©<!:fgK: 
[0027 ] CCX. y*-tj:^')l^^At^:fyX^ifi 
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[0 02 8 ] ttc. mi ( a ) (fC^l^X. TgRm@2 
[0 02 9 1 b{ttf:^yX)\^V$>^. •?x^^3^C*tLr 

1 0(D±7?tc^®^*in^^o ;<n';r ^;w^';^:/9^^. 
^^'>^^' 1 }i^^WtM^tifcBEtt^cmm-ri>i>(DX^ 

1 o«-if=^>^^>^i/2 oc[)^B'W^c^ig•r'5gf^J^<- 
^. 1 1 mm^-- h 1 o^§B^-r^y-- h^s;by. i 

2t^TMPaurbo Molecular Pump)r^^o 1 3 

h . 1 4 «jail|j}<- h 1 3 ^BSEB^^;^ 'J y 

[0 03 1 1 ^_hlSS^L/c>'*'7Xvx5r^>^^gCCO 

^^^4^. ^xX3?>rl/2 O±-C«i7x^^3 0[:)^^^c4gML/ 
/Co ^fc. ^i'>>'>'rt(C:feli'C, -<5^::^^>iU2 0(7)ffliJ:;^ 
tCgpa7i<- h 1 0 ^dA/c. CC-C, r?*-:^7X';>i/ 
4«. -eO^^fie^Cc. ^S<D^^tUt:<D®^^t!B5d5a 

[0 03 2 ]y;{c. EIl^#MLr. ::7''7X-7x.>^> 

t>>»i'2±tcffldM$n^o -eur. TSis^e2*5B?fSo:>' 

y CI -fe X ;^;^305 ^ -f V-'^ 1 rtccSiA^ n^o 
[0 03 3 ]y:CC, ;^n-^ h;W'<Jl/:/9CDpJffiiS59 1<D 
iTSbf'Ptc J: 0 . ^ 1- >>'^' 1 (OW.titf^^%(OW:}i \,cwm 

[0 03 41 ^LT. -T'^w^^^m^sX^ux.^'um'i^^m. 
m^h^^^^i^Xjx-m^mmi^^txhL. ^tt.^ 

^xvcfF^^ m^(Dj&^thx<Dwmtmmt^ri^. 

[003 5]S£or. x->^>y^ai|cf](c4c5lir. :7 =f 
-:^7X'j>^4CD®{t^4 2«ifiCD:7*^Xv«. 
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[00361 \ll±mmi^fc':f'y-X'7X.v-'^>^-nmc-o 

«:3t}^-r'S^7";^i'>'l'2 0cD±tctgSU. x«y5^>i?^jni 
Sct3Ccgm4iC7"^Xv;!?3ffS|t$n'5>cb. 0 x.^\3<0^ 

[0 03 7 1 ^Xtc. *»?BtcJ:-5x^:;5f=-u- KDi^-ffi 

v<D^^^m^'o\^^xmAr^fc^(omx^h. % 

10 02 (b) K:5^-rJ:5ic, -fe-^^ ^r^;^4 l;&«gfSv 

[0 03 8 1-^ or. x^:;^>y*i]at}3(c:/^Xvyji_h 
ie:7*-:^Xi;>5^4&e:MS4$ti^i. 9f^:&f^«!:«JS: 
WfMCcfiSr -S^BMtJBs 4 2 3{>^<3ffi»?!)i:/^ Xvit3(cfifcUi 

[0 03 9 1 CCIT. ^iJigmd5^< 3^SiWS1x«.^ 
20 h«l£<^5:-Sfc«?) (^6#M) . 112 (a) tc:teli 
T,«^^jggA-C7S-rJ:^K:. gfm:^f6jCDJ^>tf<Iijr«wsiX'ir 

[00401 ^/t. 02 (a) tc:fel>r. ffi5^B«. m 
[0 04 1 1 ^Lr. ^-^JlgAiKJ^Br^L/c^-^i^^Sr 

tD%. nm:^m(os,Mmxy*-t3:^v>':/4i)^^mm 

^»tH?1±&C£CcJ:-3-C. ^(355a<^(Dwsixt,^u-- 
[00421 03«. R)lv SiX2r^U-H^— ttScS 

ccoiirSiqgt''2>/ci*(Dig'C^^. 03 (b) ^ 

^CC. •fe^5 -;;i7X41 i)mm.:^^ (StM^- h 

fflj) i«s»ffl«c. mim4 2f>mm.yjmuc{<L^r^ 

cfc^tc. :7:r-:^;;;^y>^5/4^»^x/^3(D3^j§^ci8gL 
/c. CCr>Dcg<Df±:5«. ±iBWSiCDiS^iWiEiSi*r^ 

[0 04 3] ^UT. X'^f 5f->yMScfitc:;^^X'v^:;i»tJ:7 
40 :r-:OXi;>t5^4CCRS8*Sn^<b. St^:&I^fflijCC{agT 
^»^tia4 2*i6»S3&i:7-^Xv*jciSfcB3n-S. r^j: 

[0 044 1 CC-C. K^i3fei:*i^<3^cC-5<?:PDlv Six 
^:;=^U- h«ii5<3tC'S/cd6 (1I7#M) . 03 (a) 

^ai^-c^s^D-c^TJc^cc, §my^\^mx\,tMv Six. 

[0 04 5 1 03 (a) tCfcl^r. ffiSEli. 
MCDPoly Six y ^U- htC*ff ^^^^ml/Tl^^o 
50 Ctlti. S^.*cr)Polv SiX^y^U- h<D^:m^7T^0rC» 
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[0 04 6 ] -eUT. .^MBtmi^EV9jkUfc^^^^ 
:^m<tj:^. polv Six 5r^U-- b(Di^H430ifi^«$n 

-So 

[0 04 8] tfc. WSi^x ^.^V^-r-^ia^CCC^:. ^2 
^ $ V. X 4 1 :«>^gfM:S'rpiffl'J (SFM^-- H fJj) . M^b!g5 
4 2 :!{>5gf ^>?f^ <h is J5>^l|iJ(C^4gT -E^cfc^&C, :7:t-:^ 
X^;>i^4%^*^^3<D5+JiICctSgL/fc• — Poly S 

:^r^ (Sfm:i<-hwj) i«s*tffl'jcc, ^{bie9 4 2 3049fm 

-:«7X»;>i^4^S8g"r^C<!:CcJ:0. wsixs^^u- 
[0 04 9 ] J^cc^d. *^off^.^fcfctir. 

[0 05 0] Jtfc. mim<o:=^-7'^>tf^y *-ti::^ 

[0 05 1 ]S/c. y A-'i:}y.^)>i^A^^f:^tji)\^2 
0 ±r[ElK ^ -ti-r tSg prtg/j:««^S:C^ ^ c <t J: 0 . 
:7 4- y > 5^4 ocff$^$n/c®a!^4 2 (OiiLM.*^^ 
SijT^o afor. PI— 0D:7:*--:^;^ll>^^4?:fflli'C. 

x^tm-i t Poly . ^^^cMn/cJ^— tt-eili^L/ trx 

[005 2] 
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^^(D^i^dcMbX^m^ff^t^^^x. y 

fbmm(OfSLf^^mmx^i>. 

[0 05 3 ] »*^3<D^?gtCj:n«. »5 x>'^©4•.C^tC 

S^bX^lFm^txf^luX. y 
[0 05 4] 113^4 0^?gcc J: :7 4--:^X';> 

if^^czi'-y^^i^^^^tifcmitm'^^^mm^ii^itix^^. 

[0 05 5 ] IS^^5C0^B«tCj:n«. 

mx^^. 

[0 05 6 1 i»«:S6 CD^B^ccJ:nt^. SF^tH-- 

:&tc ^> 0 . -c * ^ x^x ^ > !/mm 

(tcmmx^^^ 

[0 05 7 ] is*3S7cD^egcc^n«. vm^c 
mm^mmx^^. 

[0 05 8 ] l»«S8<D^MCCj:ntf. SF^5i<-hOj5 

Mimmm^mmx^^. 

[0 05 9 ] ift^319(D^0JCCj:nti. 

[0 06 0] Ift^:^ 1 OCDj^H^CC J:ti(i. gJM^^^^B^S 

[0 06 1 ] 1 1 ^^?g^<i:ti«. §ism^e>K« 
[@Moffi#^e&§g] 

30 -r^/ci5^)<Di3r*'5o 

[^3] Pbly Si<DX-^^U-- hi^— tt^#{COtir 

[^4 ] «^o!>y^x-7x 5. ^^^ms^mm-r^fc 
ii>(Dmmmx$)^^ 

[Mb] Poly si(z:)x hconmmn^^mim 
-f^fc^<omx^^^ 

[ la 6 ] wsiox ^ u ^ h (omMmmmm^^mn 

r^ftubomx;^^, 

mi] PDiy sKDx-^^fu- h(omm&MWcff^^ 

40 l»B«*r^/cit»©IMr*'S« 
[f3F^cr>5Ji?g] 

1 mmm. i^-^y^-^) . 2 r^mm. 3 ^x/^. 

4 :7:r-*r;<«j>^. 5 ;^7;^yX;K 6 zg^n-f 
>»k 7 S-^. 8 9 :^avh)V^^jv 

10 ^f^^-h. 11 y-h^<;vy, 12 T 
MP. 13 »Sji<-h, 14 y(.VyVJ^)Vy. 2 0 

4 1 -fe^^^jr^X, 4 2^{b^> 4 3 
ggpgp. 9 1 nJSftSB. 
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Poly Si Etch rate uniformity 
(X-di recti on) 
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WSi Etch rate vs 02 flow 
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Poly Si Etch rate vs 02 flow 
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